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The Reality of Existing Applications

— 30M lines of COBOL code " _more to rerite

— Worth $600M - abusiness
) ) function than
— Automating 100,000 business processes B

existing code

= Banking, Insurance, Government, Manufacturing, Travel
and Transportation, Distribution and Retail, Media and
Utilities, Healthcare Industries
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Existing applications are among the most
valuable assets a company owns

Fully functional applications that run
the business today

Significant investments over the years

Fine-tuned for dependable optimal
performance

Run within fine-tuned reliable, robust,
scalable IT infrastructure and platforms

5X less expensive to reuse existing
applications than to write new applications
from scratch

Reusing proven, time-tested applications
can result in significantly lower risk and
faster time to market

=5 HodConm:locathast: locathost:server | ubsdemo. sarf5

BEE

=5 HodConm:locathast:locathost:server | ubsdemo. carf5
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Challenges and Customer Requirements

= Extend existing applications to new
units and departments and to new
business partners and end-user
customers

= Customers want to improve employee
productivity by streamlining application flow

= Automate where appropriate - eliminate
unnecessary keystrokes and screen
navigations

= Customize access to existing
applications for specific set of users
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Challenges and Customer Requirements

client SW packages

* Make existing applications accessible
from anywhere - independent of client
HW/SW platform

= Customers want to build unified composite
applications that better suit their current
business processes

= Combine business logic and data
contained in multiple existing
applications to a unified application

e

e [

Customers want to do all this while minimizing changes, leveraging reliability,
stability and dependability of existing applications and infrastructures.
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What is Host Access Transformation Services?

[P G e Seste e

Xtends terminal applications as VWen Services

Low skills requirement — —

Rules-based, highly customizable

L A s B

lterative, eclipse-based development environment
P e S

) CLORT LGS software
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«Zero footprint
Non-invasive
*No software download to client machine

Modernize and streamline “green screen”
applications

Combine data from
3270 or 5250 multiple screens,

Data stream applications and
databases

Build self-service
transactions

Build Web Services

Screen transformation rules running on
WebSphere Application Server



WebSphere Based Architecture

IBM Rational Software Development Platform Tool

HATS Toolkit is an Eclipse plug-in to the IBM Rational Software
Development Platform Tool

Wizard-based
Creates HATS applications

HATS leverages WebSphere Application Server (WAS) or
WebSphere Portal Server at runtime

HATS Toolkit creates J2EE .war and .ear files for deployment |
HATS runtime is contained in the HATS application

......
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HATS Tasks

, using the rules defined by the developer, transforms the screens into , fills
in data on the user’s behalf, or automates navigation through the application.

= HATS/WebSphere administrator monitors the HATS application

Web browser

HTML

Deploye(_i as
HATS application
Toolkit

Telnet connections

vy

Host System
3270 or 5250
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Improve Navigation & Productivity

» Add buttons, hot links, drop-down menus, valid value lists,
» Modify graphics, fonts, colors, and layout

=Add business logic et
«Local print support IMNE =
=Native keyboard support
=Security — HTTPs, SSL
=Supports iterative development
= Fully functional HATS application on the web quickly SRS
= Use Default Transformation Rules
= Customize Transformation rules iteratively
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Increase Productivity — Reduce Training Costs

multiple applications,

— and presenting host screens as
familiar Web pages.

- Build applications that look and
behave like the original green :

screen application OR build e —,

applications that dramatically

enhance the application!




Recent Customer Example
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Transformation Using Default Rules

JK Enterprises - Microsoft Internet Explorer

Eile Edit Wiew Favorites Tools  Help

éal;k - @ . E @ |;dj|ps'ea'r_c'h *Févuritgs G"Média @| By 3_:; = D ‘,f% ‘3

Address @ http:flocalbiost: 9093 may4_wefentry

JK Enterprises

N Sy AT 05/400 Main Hemu |
System:

SELest ohe ol The Eollowling:

1. User tasks

2. Office tasks

3. General system tasks

4. Files, libraries. and folders

5. Programming

6. Communications

7. Define or change the system

8. Problem handling

9. Display a menu
10. Information istant options

11. Client Access/400 tasks

90. S‘igl_'l off

ELCRTPZZ

€) COPYRIGHT IEM CORP. 1380, 2ZODOO.

|&] Done

’_ ’_ ’_ @ Local intranet

B
4
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HATS Minor Modifications

N Welcome to JK Enterprises - Microsoft Internet Explorer

| E#e Edit Wew Favorites Tools Help

| Qe - @ - [x] (2] (| S Osemweh Icravorkes @Pmese €| 03- ' 3 1) B B

]A#I‘aﬂ IE http: fflocalhost :S080fockZ 1 fentry

JK Enterprises

JK Enterprises Q -
s Main Menu

Select one of the following:

. User tasks

. Office tasks

. General system tasks

. Files, librariges, and folders

Emplove
Enterprises
Articles

FProducts

- Programming

. Communications

. Define or change the system

. Problem handling

. Digplay a menu

10. Information Assistant options
11. Client Access/400 tasks

" 90. Sign off

Submit I

Exit | Brompt | Betrieve | Cancel | [nformation Assistant | Set initial meny

Q000000000
WO NDhEWRN =

[&] [ [ [ [S3Localintranet 7
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HATS supports host colors and
extended field attributes, including:

— Numeric only, alphabetic only,
Qus- O [ @ G| Do - |3 % signed numeric, reverse image,
e ° column separator, underline, and
blink fields

Supports automatic field advance

Field exit, plus, minus support (5250
only)

— Improvements have been made in
HATS 6.0.3 and 6.0.4

Host keypad and OIA can be
displayed (and positioned anywhere)

Native keyboard support (i.e. pressing
2 F12 in the browser sends F12 to the
host application).
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Achieving a Modern Web Look with HATS

_
2 newHAtsWeb - Microsoft Internet Exploren

Help x
eBack - 0 @ @ @ ,OSearch *Favorites QMedia @ ”

i Fle Edit Wiew Favorites Tools

Address @ http: fflocalhost: 9050/ newHAtsWebfentry? V| Go
L]
My Company

Welcome!

Please signin.

calendar popups, graphs, efc.

3 newHAtsWeb - Microsoft Internet Explorer
i Fie

= Information from the host screen can PR T Y —
be suppressed on the Web page and | ™ G

Programiprocedure: . My Company

a screen can be split up over multiple . e
Web pageS. Enter Information

Please enter your system infarmation helow.

Aphafiels ouer [ | Reversel
ollars

. . . Murneric feld@reeny:| | EID
= Functions / actions can be restricted. |¢ B S
@ Dorie Date fisld (pink): Underin ey ||

= Information can be displayed and vesvernret: L1 spon ]

[ ] oo [ o0 |&
organized in tabs.

= One customized Web page can be = e
applied to more than 1 host screen!
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Management  Planning Sclwbons  SoluSoms  Berv
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Drata from 5250 Sour
-
»
-
Data from 3270 Host
Type K
Reg
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Mgr
Sup 4
Reg .
Reg
Results from VT Data Source
Query Directony: c\
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HATS Customized Transformation

Welcome to JK Enterprise: crosoft Internet Explorer

File Edit View Favorites Tools Help

e'a;;k'w @ 7 Ej [zj |é|psea'rc'h *Fa’vnrites
Agdressli thj jerkry

Bear, Koala

Diog, Dachshund

Products Cat, Manx
Prod
Cat, Fersian
Cat, Siamese
g
=
Monkey
Wallaby
nnect

JIK Enterprises Inventory Table |Inventorv Graph | Part Number‘
Links

08z

Price

- Sales Frice

Submit Order 19 20 21

26 27 28
Product number: |
Quantity: |

22 |-23:| 24 | 25

29 |23|) 31

{iéie.-’raq:’ﬂred! - | &

To see the .il_we.ntm_\r‘ count for this product, click
the Check Inventory button.

=1
[ [ [Ndtecalintrane:
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Global Rules and Valid Value Lists

] Welcome to JK Enterprises - Microsoft Internet Explorer

| Fle Edt Wew Favorites Tooks Help

| Qe - © - [x] (2] | Psewer ocrawome: @rede )| (2- 31 B

| Address [&] http: flocalhost: 9080/oct21 entry

JK Enterprises

JK Enterprises
Links Search Reguest

To request a search, type the search data and preas E 7 |&a |9 |10 |12 |13
14 |15 16 17 18 15 20
Zl |22 23 24 25 26 27
& 26 | 29 a0 3L

Corporate and Perszonal Directories
Maaom o o v v 2 » o 5 & &

Birchaare . . . . .« =« «

I
' 012211579
Products Hndﬂ----------l_
I—
I
|

in Product OaE s LD

Excension « « « s+ = s s &

Jokb Responsibilities . .

a0 E 1O T T =l
sany rield (Newe vaiue) . [N
United States
*any field (Name Value] . Japan
Germany
(s Australia
Enter cnmmaml.] United Kingdom
Canada
Help | Set 2 | Exit | Profile | Refresh | Fuzzyitaly | Eorward | Command | Actions | Dist list | Cancel
France
=l
(& bone [ [ [ N3 tocalintranet %
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Integration with WebSphere Portal

PO D D e Lyreens e @) [ L3R
Click-to-Action E e | B e
Cooperative Portlets i ol T ——
Credential Vault —— mwm
Single Sign-On
=HATS is ideal for use with
portals because screens can - . e
be customized to reduce the ""““”"”““‘”“m
amount of data displayed e |
=Multiple HATS portlets can be == S —

added to the same page.
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HATS Single Sign-On Support

»No need to administer and maintain multiple logon identities
»Reduced password-related support calls
=Secure

»Works in conjunction with existing network security applications,
such as Tivoli Access Manager or Portal Security

> Retrieves network security credentials and maps to host credentials

© 2006 IBM Corporation



HATS Application

Browser HATS EAR

Transformation
Servlet
(EntryServlet)

Browser

Administration
Servlet
(HATSAdminServlet)

Browser

Java
Application
Client HATS

Projects
.wars

Telnet client

WEL

ConnMgr, IO
Support,
components,
widgets

APE, Admin,
3270 Print

HATS
EJB
Projects

3270 Host

5250 Host

VT Host
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Typical Questions ?

transforms the screen. In other scenarios, depending on the type of
change and how the application was customized, further modifications

may need to be made to the HATS application.

3. Question: Do | need to import DDS or BMS maps? Answer: No

4. Question: Do | have to customize every screen? Answer: No, only
customize the screens / sets of screens needed — default rendering
handles the rest.

5. Question: What skills are required to develop with HATS? Answer: Basic
IDE skills, unless you need to do advanced integration. HTML skills are
recommended for doing more advanced Web development.
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S0A amel Web Services
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Application to Application Integration

upports session priming and pooling
= “Chain” 10s for interactive flow through terminal
application
= Using HATS toolkit:
= “Wrap” one or more 10s in a Web service

= Create HATS EJB projects and EJB Access Beans
(EJB client)

= Using Rational Software Development Platform, use
10(s) in:
= Web services
= EJBs
= Servlets
= Access |0 remotely via .NET or Java Application client Application Server

| © 2006 IBM Corporation
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Flexible business requires flexible IT - SOA

e —
Gampaigns

Marke

Paymants

yments Processing

Customer

Bank

S e e B e —
Shared
Service

Bank 2 - “Supplier”

Creating IT flexibility

IBM SOA Foundation
=
Software

Support
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Service Oriented Architecture (SOA) Definitions

What is a Service
Oriented Architecture

What is a service?

A repeatable business task (SOA)
— e.g., check customer
credit; open new account An IT architectural style that
supports

integrating your business as
linked services

= Model your business processes

= Build or re-use existing assets into business-level, loosely-

couple IT components based on open standards

= Assemble your IT services

= Deploy, monitor, and manage your system
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How HATS Fits into the SOA World

= The process for building Web services using HATS is straight-
forward:

— Identify the process to expose
— Identify the flow of screens

— Identify the required inputs

— Identify the required outputs

= HATS does not require modification to your existing applications.

© 2006 IBM Corporation



Concepts

Web
Service

applications, and EJB Access Beans all
drive Integration Objects.

|Integration
Object

A
A

EJB Access
Bean
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Integration w/ WebSphere Process Server

HATS is an IBM WebSphere

offering for exposing terminal-

based mainframe applications for

reuse in a BPEL process.

Web Service: EJ1B Java code E.JB

Pruu:i_ass

WebSphere w/ HATS

= =
Up to 80% of all mainframe _

applications are terminal-based.

| © 2006 IBM Corporation




Menu

1. Query by Name

2. Query by Address

3. Query by Phone Number

Enter Selection 1

Query Results

1. | Smith, John H - 100 Saul Rd

2. Smith, John M - 102 Cedar Ln
3. | Smith, John S - 200 Kissing Ct

Press ‘F8’ for more..

34

Customer Name( John Smithm
Address

Enter to continue

Query Results (cont)

4. Smith, John T - 201 Jordan Way
5. Smith, John V - 100 Indigo St
6. |Smith, John W - 205 Bartons Ln

Préss ‘F8’ for more..



How It Works - A simple example (cont.)

<Name>Smith, John</Name>

WebSphere Application Server

<HATS-Results> “Quel'y Addl'eSS”
<NameAddr>Smith, Saul Rd</NameAddr> .
<NameAddr>Smith, Cedar Ln</NameAddr> We b Se rvice TN3270
<NameAddr>Smith, Kissing Ct</NameAddr>
<NameAddr>Smith, Jordan Way</NameAddr>
<NameAddr>Smith, Indigo St</NameAddr>
<NameAddr>Smith, Bartons Ln</NameAddr>
</HATS-Results>

© 2006 IBM Corporation
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Goals for HATS 6.0

= Maintain currency with other WebSphere software

— WebSphere Application Server v5.1.x, v6.0.x
— WebSphere Portal Server v5.0, v5.0.2.x

© 2006 IBM Corporation



Transformation Creation and Editing Improvements

Designer

= Use of Properties View for
modification of components,
widgets and text replacement

= Apply style sheets in Design
view

| © 2006 IBM Corporation

g alﬁmumﬂ i

Iﬂ]f&mm\ =0

.................

| L Eﬂns 23 NS

HATS: Companent
' :ﬂ =

Le |

|| s vt i) = 512, 160, 100, 22)




Provides screen previewing
from within the Host Terminal.
This enables a developer to
quickly see how a particular
screen will be transformed when
running on the server.

Screen recognition is performed
(using the screen
customizations defined in the
project) and the associated
transformation is applied.

Preview area is read-only
(cannot navigate the host
terminal).
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f% meain - Host Terminal [Mlaying._paused]

5 Host Tesminal | (B, Host Sreen Preview |

[ Macro Navigakor
=1 Fp GetPartDietais

B saeenz
=B Scresnz

Ay whidero{anter

= B et Screens
B scresni
= B Screen3
i Srablik_catak
W Mok Screers
B Scresrs
= B Screend
g part_nirbet
J-' r\KP
g [enter]
=8 ek Screens
B soeens
= :J Screens
# [pfi2]
= (W Naxk Screens
B2 soreens
= B Screens
A [pf12]
=W Next Screens
B saeeny
Bl Screen?
& [pf12]
= W Neuk Screens
B Main
= B Main
o]

Step Into

PEl |PF2 |s'1=:s |F‘F-l

Step Over

— > Step Return

» Step Resume

=H M

bBZ UDPE for ifSeries (uery Hanager

|ees  |ere | Enter | Pa1 | aun | rsert | acktab | Mewtie |

7 |pes |pro |prio | PR | priz | Cew | Paz | sysheq | Delets | Fea

| ewtpad |
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Step Into

— Allows stepping from action
to action inside of a screen.

— To use, press F5 or click
Step Over

— Allows stepping from
screen to screen (all actions
encountered along the way
are executed).

— To use, press F6 or click
Step Return

— Allows you to finish playing
the actions under a screen
and go to the next screen.

— To use, press F7 or click
Step Resume

— Plays the rest of the macro
from the current point.



Regular Expression Text Replacement

2 Create a Iransformation - RedCorvette

Select Screen

Select the host screen on wehich this transformation will be based. This screen will be used when vou edic
this transFormation,

Seleck a screen:

U= e host Eer

* Use a previously captured screen

Select a screen: |redcorvette |

strings) based on a pattern.

« Example:

@ Add Text Repla

Highlight Fields: I~ Input I Protected [ Hidden

Select the text to replace or bype it below.,

ant a fast car with style? Introducing the sixth-generation Corvette
ith the new LS2 %8 engine that makes this year's model even Faster.,
* 0 to 60 in 4.2 seconds with a top speed of 186 mph
* &.0 liter ¥3 produces 400 hp and 400 |b-ft of torque

< Back > Cancel

ttp: i flocalhost: 9080/ corvetkefcommonfimages/RedCorvette, gif

-
Replace: ihttp:['l...I'A-Za—z:'l,d]*'l,.gif
I Case sensitive
¥ Reqular expression Want a fast car with style? Introducing the sixth-generation Corvette
nith: with the new LSZ2 W8 engine that makes this year's model even faster.
g S : * 0 to A0 in 4.2 seconds with a top spesd of 188 mph
i+ Text or HTML {highlighted in red): * 6.0 liter w8 produces 400 hp and 400 lb-ft of torque

Insert g
<img border="0" src="$0"} =|

MERE Invoice
Base Price $43, 710 538,246

-~ Options
Image: Performance Handling Packags 1, 695 1, 458
Selective Ride Contrel Suspensicn 1,625 1,458
Sound System with Navigation 1,600 T 376
---------------------------------------------------------------------------------------------------- Dual Reof Package 1,400 1,204
FPolished Alloy Whesls A2 95 1,114
h oK Cancel Onftar System 695 598
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Text Replacement- Insert Button/Link

@ Add Text Replacement

Select the text to replace or bype it below,

@ Insert Button. ..
Replace: | Marg...

¥ Case sensitive

Caption; I Page Down

Action key: I Page down
I Regular expression

H

' Text or HTML (hic

o]

itk Style class: IHHTSBUTTON

Cancel

| «

Insett y

" Image:

|
Importa. |

o]

Cancel

A Demo - Microsoft Internet Explorer

Filz Edt Yiew Favorites Tods Help

Qv O [ G o frrwows @rn @ (35 8 [

dess | ] it focahost o080 Demajertry

My Company

My Company
Links

Library

ELcRrzs1

150 300
SAMPLE ﬁ m
UTLIB ﬁ ?Dh
At 2 E E
QTEMP 190 340
My Rroducts ] pr—— ] sn)
? APPOBJ21 E m
475 APPLIEZ1 % ﬁ
_EDh APPSRC21 E TIDh
? AIWAREPOE E E
100 s 00|
1) 20 a0
120 a0 320/
130 Czan| 430
o) ' za0| ' aan)

- - - Page Doun

e 5l ' )
) 071004
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Identified Next Screens

Enarser..,
E,..@

cicsa

----- ' Froject Settings
El fﬂ. Conneckions
& main {default)

I___l fﬁ Screen Cuskomizations

----- Slgnu:unTu:uCl-:s
----- SignonTocics_WEL
[—:If! Screen Capkures
----- Dermohet
----- DFHECSS249
----- SignonToCics
= d‘ Macros
Cicsa
v% cicsa_‘WEL
= Q ‘web Content
EI @ TransFormations

i default
B DFHEC3549
l d Templates

Macro Event Handlers
Cammon

= @ Source

El £ credentialvault

[J] getcredentials
[J] setcredentials
B commons-logging

'."‘ P a_..Jz-—&lv"

MNext Screen

Identify the probable next screen to occur after this screen, Add screens ko this lisk and use the Up 3t
modify the order in which wour screen customizations are compared.

Mame -

..ﬁignDnTDCics _WEL
[+l oFH 9
.Hmmﬁmtw

—IF next screen is not in the abowve lisk

& Search application event priority lisk

[ Execute application event: I

>
£
b4
5
(
i
J
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Push Buttons
Check Boxes

Radio Buttons

Reglons

Single Selection Listbox

Multiple Selection Listbox

F Mortheast F.l'-"'_l'].':']':
I MidAtlantic Radgqion

Popup Window

F southeast Region
[ Horthcentral Region
Menu Bar [~ Southcentral Region

F Horthwest Reglon

Southwest Region

Pull Down Menus




HTTP Compression Support

= Supported on WebSphere Application Server 5.1 and WebSphere
Application Server 6.0. Not supported when running in WebSphere Portal
Server. Requires a browser that supports GZIP compression (all supported
HATS browsers, with the exception of IE 5.2.3 on Mac, support GZIP).

= By HATS supporting compression out of the box, compression does not
need to be configured or enabled on the HTTP server.

= Introduced in HATS 6.0.2

© 2006 IBM Corporation



Compression Before and After

160000

140000

120000

100000

O Before
m After

4 — default rendering,
with character by
character rendering
and positioning on
protected text enabled

60000

40000

20000

* Your actual numbers
may vary, but similar
results should be seen.

Scenario 1 Scenario 2 Scenario 3 Scenario 4

Scenarios
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Team Functions Exposed

= Note: Team functions are only
displayed if the project has
already been shared. You will
need to use the Team menu from
the Navigator view to share the
HATS project before team
functions will be displayed in the
HATS Project view.

= Introduced in HATS 6.0.4

Mew HATS

»

Open Host Terminal
Open HATS Welcome Page

3

Open

Copy
Paste
Delete
Maowve
Rename

Refresh

[E Run an Server...
@ Debug on Server...
Gﬁ Profile on Server ...

Team

Open Administration Console

j_ﬁf Export Project. ..

Generate Portlet Project

Synchronize with Repositary. .

Carmmit. .,
Update. ..
Create Patch...
Apply Patch. ..

Properties

Tag as Version...
Branch...
Merge...

Change ASCIIfBinary Property, ..

Show Editors
Restore from Repository, ..

share Praject...
Disconneck...
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Debug and Profile on Server

performance analysis and for
gaining a deeper understanding of
= Both functions are provided by the your application.
Rational Software Development
Platform.
= These functions can be accessed
by right-clicking a project or
= Debug on server allows you to step artifact from the HATS Project view
through Java code (such as HATS or by selecting the HATS menu.
business logic) as the HATS
application is running on the
application server. g Run on Server...
,ﬁ Debug on Server...

@E Prafile on Server...
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Supported Platforms

— Windows ., or

J

— IBM Software Development Platform V6

- RWD
— RAD
— RSA
— WDz
— WDSC and WDSC Advanced
— WID

= WebSphere Portal Server 5.0.2.x or 5.1.x

| © 2006 IBM Corporation
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Recommended Skills

=~ HATS does not require Java skills. However, they can be leveraged for advanced
integration (e.g. interacting with a database using JDBC) or when writing custom
components and widgets.

= Although HATS is integrated into the WYSIWYG Rational Studio Page Designer
(HTML editor) tool, HTML / Web skills are recommended when doing advanced
customization.

= The good news : the skills required for advanced HATS development are reusable
because HATS utilizes industry standard technologies (J2EE, Java, JSP, JavaScript,
XML, HTML, CSS, etc).

| © 2006 IBM Corporation



Summary of HATS Features and Value Propositions

~Generate Web services from host transactions

~Exploits security & scalability of WebSphere
Application Server and WebSphere Portal

=Extensible through IBM Rational Software
Development Platform . -

=Supports iterative development - — -

| © 2006 IBM Corporation




Resources — Comprehensive HATS Demo CD

mailing address, and your phone number.

= Development Assistance

Participate in WebSphere HATS development lab advocacy
program. Development resource assigned for consultation.
Contact Pratik Nanavati, pratik@us.ibm.com.
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Other Online Resources

* Education
>  http://www-306.ibm.com/software/webservers/hats/education.html

= Services
>  http://www-306.ibm.com/software/webservers/hats/services.html
= Trial Code
>  http://www14.software.ibm.com/webapp/download/product.jsp?s=p&id=GMDL-5BJRPP
= Customer Comments
»  http://www-306.ibm.com/software/webservers/hi_customers/
= Business Partners
>  http://www-306.ibm.com/software/webservers/hi_partners/
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Trademarks

Java, Enterprise JavaBeans and all Java-based trademarks and logos are trademarks or registered trademarks
of Sun Microsystems, Inc. in the United States and/or other countries.

Microsoft, Windows, Windows NT, Windows 2000 and the Windows logo are trademarks of Microsoft
Corporation in the United States and/or other countries.

Other company, product, and service names may be trademarks or service marks of others.

Information is provided "as" without warranty of any kind. Mention or reference to non-IBM products is for
informational purposes only and does not constitute an endorsement of such products by IBM.
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Trademarks & Disclaimers

hardware configuration and software design and configuration. Some measurements quoted in this document may have been made on development-level systems. There is no guarantee these
measurements will be the same on generally-available systems. Users of this document should verify the applicable data for their specific environment.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.
Information is provided “AS IS” without warranty of any kind.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the results they may have
achieved. Actual environmental costs and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject to
change without notice. Consult your local IBM business contact for information on the product or services available in your area.

All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not tested those products and cannot confirm the
performance, compatibility, or any other claims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

Prices are suggested US list prices and are subject to change without notice. Starting price may not include a hard drive, operating system or other features. Contact your IBM representative or
Business Partner for the most current pricing in your geography.

Any proposed use of claims in this presentation outside of the United States must be reviewed by local IBM country counsel prior to such use.

The information could include technical inaccuracies or typographical errors. Changes are periodically made to the information herein; these changes will be incorporated in new editions of the
publication. IBM may make improvements and/or changes in the product(s) and/or the program(s) described in this publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in any manner serve as an endorsement of those Web sites. The materials at those Web
sites are not part of the materials for this IBM product and use of those Web sites is at your own risk.

IBM makes no representation or warranty regarding third-party products or services including those designated as ServerProven, ClusterProven or BladeCenter Interoperability Program
products. Support for these third-party (non-IBM) products is provided by non-IBM Manufacturers.

IBM may have patents or pending patent applications covering subject matter in this document. The furnishing of this document does not give you any license to these patents. Send license
inquires, in writing, to IBM Director of Licensing, IBM Corporation, New Castle Drive, Armonk, NY 10504-1785 USA.
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